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Shopping is a social activity that people enjoy doing along with friends and close 
ones. We specify the concept of virtual collaborative shopping in this study as online 
shopping activity performed by two or more people together. This study is one of the 
first attempts to study factors that influence consumer attitude and behavior in the 
context of virtual collaborative shopping. 
 
Presence is recognized as an essential factor that distinguishes collaborative virtual 
environment technology. The influence of presence on user’s attitudes and behavior is 
widely reported in the literature. This research studied the effects of technological 
characteristics (i.e. object interactivity and person interactivity) on the formation of 
presence, and the impact of presence on consumer satisfaction and purchase intention. 
This study adopted a multi-dimensional conceptualization of presence, highlighting 
the importance of the conceptual distinction between telepresence and social presence 
and the necessity of the simultaneous consideration of these two types of presence. 
 
An experiment involving 200 subjects was conducted to test the research model. The 
study was a 2 (object interactivity) × 2 (person interactivity) factorial design. Results 
show that object interactivity is a significant predictor of telepresence. Person 
interactivity has positive effects on both telepresence and social presence. Both 
telepresence and social presence positively influence satisfaction. Satisfaction 
significantly affects purchase intention. Results suggest that person interactivity has a 
 viii
strong impact on social presence. Further analysis reveals that social presence plays a 
more critical role than telepresence in influencing consumer satisfaction.  
 
This study takes into account of the social aspects of human interaction with 
technology. It enlightens the marketers with practical insights. We believe that 
research on collaborative shopping deserves more attention. This study lays useful 






















Chapter 1 Introduction 
1.1 Background 
1.1.1 Virtual Collaborative Shopping 
The popularity of Internet has brought great convenience to information and services 
users. But so far, the use of information and services online has been a solitary 
experience (Puglia et al. 2000). Most of the existing e-commerce websites are 
designed to support isolated shopping. Consumers navigate around pages and perform 
e-commerce activities basically alone, experiencing everything on their own. 
However, research in consumer behavior and social psychology argues that much of 
the consumer behavior is not solely an individual transaction, but rather is highly 
social and collaborative (Underhill 1999; Miller 1998). There is evidence that people 
enjoy shopping with friends and relatives in a social and collaborative environment 
(Marathe 1999; Warms et al. 2000; O’Hara and Perry 2003). For example, Underhill 
(1999) found in his study that women shopping with a female companion shopped 
longer than they shopped alone. He further pointed out that the amount of time 
shoppers spend in a store is the single most significant predictor of how much they 
buy. Research in consumer behavior also indicates that those who shop in groups may 
purchase more and spend more money than when shopping alone (Sommer et al 
1992). Collaborative shopping provides consumer with moral support, taste tips, 
companionship, expertise etc. A consumer may defer purchase impulse when there is 
no one to seek reassurance and advice from (Sommer et al. 1992).   
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In e-commerce context, research in consumer attitude and behavior also advocates 
technologies and services that facilitate social interaction and enhance the social 
experience of online shopping activities (O’Hara and Perra 2003). Considering the 
consequential impact of supporting social interaction, e-commerce marketers and 
system designers are beginning to address the social needs of online consumers by 
adding more support for collaboration. We specify the concept of collaborative 
shopping in this study as shopping activity performed by two or more people together. 
For instance, the Land’s End site (landsend.com) once provided a co-browsing 
environment within which friends can shop together synchronously. Several 
prototype frameworks for collaborative shopping were developed, such as 
MultECommerce by Puglia et al. (2000), vCOM by Shen et al. (2002), etc.  
 
1.1.2 Presence 
The advancement of information technology has made it possible for online 
consumers to meet and collaborate in socially rich virtual environments. However, 
concerns about the degree of presence in those collaborative virtual environments 
have been raised. The general goal of all virtual environments is to create a sense of 
presence (Tromp 1995; Slater and Wilbur 1997). The specific goal of all collaborative 
virtual environments is to facilitate collaboration among participants. Research in 
collaborative virtual environment (CVE) recognizes the perceived sense of presence 
an essential factor that distinguishes CVE technology (Psotka 1995). Experiencing 
one’s own presence as well as the presence of other participants is an important 
feature of CVE (Steed and Tromp 1998). The obvious benefit of presence in 
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collaborative virtual environments is that presence leads to greater degree of 
engagement, excitement and satisfaction (Bricken and Byrne 1993).  
 
In the literature, presence was recognized as consisting of two different yet 
complementary dimensions: telepresence and social presence (Biocca 1997; Biocca et 
al. 2003; Heeter 1992; Buxton 1993). Telepresence characterizes the illusion of being 
physically present in the mediated environment (Lombard and Ditton 1997; Sheridan 
1992, 1996; Steuer 1992; Zeltzer 1992; Slater and Usoh 1993; Witmer and Singer 
1994; Schloerb 1995; Witmer and Singer 1998). Social presence refers to the degree 
to which a medium allows a user to establish personal connection with other users 
(Short et al. 1976). Most of the immersive virtual shops facilitate the sense of 
telepresence, but target individual shopping rather than collaborative shopping. There 
is evidence that applications in shared virtual environments are based on providing a 
mix of both components (i.e. telepresence and social presence) (Lessiter et al. 2001; 
Ijsselsteijn et al. 2001). Experiencing the presence of other participants is closely 




Although to a certain extent, telepresence and social presence can be meaningfully 
distinguished, they are closely correlated. Interactivity is an important common 
determinant telepresence and social presence share (Ijsselsteijn and Riva 2003). 
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In prior research, interactivity has received considerable attention from multiple 
disciplines. Hoffman and Novak (1996a) identify two levels of interactivity: machine 
interactivity and person interactivity. Machine interactivity refers to “the extent to 
which users can participate in modifying the form and content of a mediated 
environment in real time”. Person interactivity refers to interactivity between people 
that occurs “through a medium”. In the latter view of interactivity, media are 
“important only as a conduit, as a means of connecting sender and receiver” (Steuer 
1992). The implicit assumption is that the characteristics of the medium allow only 
limited aspects of content to be communicated (Hoffman and Novak 1996a).  
 
In virtual reality context, object interactivity, the extent to which users can directly 
manipulate objects in a virtual world (Schlosser 2003), is gaining more and more 
attention from both academia and practice. Object interactivity is an important form 
of the user interaction with the machine (Schlosser 2003). With direct manipulation, 
there is a continuous change in graphics as a result of user behaviors (Shneiderman 
1987). Many extant e-commerce websites allow consumers to manipulate products 
online, aiming at providing online consumers virtual product experience that mimics 
the direct one. For instance, consumers visiting Kodak’s website are provided with a 
product demonstration. Consumers can press the buttons on the camera with their 
pointer to try the camera and view it from different angles. 
 
Individual immersive virtual environments facilitate interaction with virtual objects, 
while collaborative virtual environments allow users to interact with both objects and 
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collaborators. Interaction in a collaborative virtual environment is based on the 
interplay of the two components of object interactivity and personal interactivity. The 
process of interaction cannot be understood fully from any of the components alone.  
 
1.2 Motivations of Research 
Virtual collaborative shopping has drawn certain attention from e-commerce 
practitioners, but academic research has been a recent phenomenon. The motivations 
of this study are as follows: 
 
First, presence is proposed to be an essential factor distinguishing collaborative 
virtual environment (CVE) technology (Psotka 1995). It has long been recognized as 
an important factor in explaining user behavior and performance in virtual 
environments (Khalifa and Shen 2004). However, prior research in virtual 
collaborative shopping is largely technology-driven and there is little knowledge 
about how website should be designed to facilitate the sense of presence. The 
influence of presence on consumer attitude and behavior remains unprobed. 
 
Second, telepresence and social presence are distinct feelings that can be perceived 
during the same web-base application (Khalifa and Shen 2004). Most of the extant 
research investigated the role of presence either without simultaneous consideration 
of telepresence and social presence, or without conceptual distinction between them. 
Our research attempts to address this void. Given that telepresence and social 
presence can be perceived simultaneously and may affect consumer’s attitude and 
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behavior differently in our research context, we highlight the importance of the 
conceptual distinction between telepresence and social presence and the necessity of 
the simultaneous consideration of these two types of presence. 
 
Finally, interactivity is identified as a significant determinant of presence. As it is a 
multidimensional construct (Ha and James 1998) consisting of object interactivity and 
person interactivity in our research context, it is important to distinguish the two 
levels of interactivity and investigate their effects on telepresence and social presence 
respectively. Prior research examining the impact of interactivity on presence tends to 
opt for a holistic perspective. 
 
1.3 Research Questions 
In this study, virtual collaborative shopping is defined as online shopping activity 
performed by two or more people together. This study is one of first few that attempts 
to investigate the relationship between important systems design features and 
perceived presence, as well as the impact of presence on consumer attitude and 
behavior. In particular, this study seeks to answer the following research questions: 
1. What are the impacts of interactivity (i.e. object interactivity, personal 
interactivity) on consumer’s perceived sense of presence (i.e. telepresence, 
social presence)? 
2. What are the impacts of presence (i.e. telepresence, social presence) on 
consumer attitude and behavior? 
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1.4 Research Objective and Scope 
This research is an exploratory one in virtual collaborative shopping field. Despite 
striving to answer the research questions listed above, it seeks to provide guidelines 
for website designers, and to advocate future research directions. We chose to focus 
our current study on virtual collaborative shopping due to its massive potential as 
mentioned earlier. We will not attempt to generalize our findings to other business-to-
consumer e-commerce settings. 
 
1.5 Thesis Organization and Structure 
This thesis is organized into 7 chapters. Chapter 2 reviews the relevant literature of 
virtual collaborative shopping and presence. It examines factors that are essential to 
virtual collaborative shopping. Presence and interactivity that are related to this 
research context are discussed.  
 
Chapter 3 outlines the theoretical foundations for the study. It presents the research 
model depicting the independent, dependent and controlled variables. The hypotheses 
are developed based on the support of relevant literature.  
 
Chapter 4 explains the research methodology. It presents the experimental design by 
explaining how each of the independent variables was manipulated. It explains the 
experimental details such as subject, website design, and experiment procedures. The 
design and adoption of the scale to measure the dependent variables and other 
variables are reported. 
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Chapter 5 reports the results of the statistical analyses performed on the experimental 
data. It illustrates the tests conducted to ensure that the manipulation of independent 
variables and regulation of controlled variables were successful. It presents the 
outcomes of the statistical analyses carried out to assess the research hypotheses. 
 
Chapter 6 interprets the statistical analyses findings and evaluates the research model 
and hypotheses. It discusses the significance of the results and examines implications 
for practice and research highlighted by these findings.  
 












Chapter 2 Literature Review 
This chapter gives a review of research relevant to virtual collaborative shopping and 
presence literature. The review is important in our understanding of the factors that 
are essential to virtual collaborative shopping. This literature is drawn from several 
disciplines including marketing, sociology, communications and information systems. 
 
2.1 Virtual Collaborative Shopping 
Virtual collaborative shopping can be defined as online shopping activities conducted 
by two or more people together. As the technology improves, consumers are 
demanding for more collaboration online. In the recent past, technologies that support 
virtual collaboration are widely used in virtual conferencing, shared virtual learning 
environment, network interactive 3-D games, and virtual shopping malls. 
Collaborative virtual environment offers software systems in which multiple users 
who are physically separated interact with each other synchronously. The following 
session gives a brief review of research relevant to virtual collaborative shopping.  
 
2.1.1 Meaning of Collaboration 
In simplest terms, collaboration refers to working together to accomplish a common 
goal.  Technology advancement in IT and communication has widened the scope of 
collaboration. Today, collaboration includes shared virtual environment that allows 
geographically separated users to communicate and work jointly. Applications of 
collaborative virtual environments are widely used in the areas of education, virtual 
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shopping, architecture, visualization, tele-medicine, psychotherapy, games, flight 
simulators, and military etc. The number of participants in a virtual environment and 
the extent to which they interact defines whether the application is collaborative 
(Kaber et al. 2002).  
 
Steed and Tromp (1998) propose that most central to collaboration is the support for 
mutual awareness. This involves awareness of the presence of other participants, but 
also recognition of current activity of the other participants. Also central to 
collaboration is support for communication between participants. Doing something 
together implies rather synchronous communication (Dillenbourg 1999). 
 
Roschelle and Teasley (1995) define collaboration as “…a coordinated, synchronous 
activity that is the result of a continued attempt to construct and maintain a shared 
conception of a problem”. This definition implies that a collaborative virtual 
environment should facilitate shared understanding. Common ground is the shared 
understanding that arises through a shared context and effective communication 
(Clark and Brennan 1991; Preece 2000). A collaborative virtual environment should 
enable the participants to build the common grounds necessary for them to perform 
well together.  
 
2.1.2 Collaborative Virtual Environment 
The general goal collaborative virtual environments share in common is to create a 
place for people to interact. Online users need to feel present in this space in order to 
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make sense of this virtual environment (Tromp 1997). For this reason, collaborative 
virtual environment usually aims at creating an immersive experience for online users 
(O’Hara and Perry 2003). Presence in the form of telepresence has received 
considerable attention in virtual reality research (Tromp 1995). 
 
The other dimension that is presumed to be important for efficient and effective 
collaborative behavior is the feeling of social presence (Romano et al. 1998; Lockner 
and Winroth 1999). In order to facilitate collaboration, collaborative virtual 
environments should make the participants aware of other participants, as well as the 
relationships between them, i.e. provide a sense of social presence. Social presence in 
collaborative virtual environments is recognized as important a goal as conventional 
telepresence (Brown and Bell 2004). In particular, a collaborative virtual environment 
offers support for social interactions, and consequently induces the sense of social 
presence felt in the online environment. 
 
Experiencing one’s own presence as well as the presence of other participants plays a 
critical important role in collaborative virtual environments (Ijsselsteijn and Riva 
2003). The extent to which the participants feel present in a collaborative virtual 
environment depends on the same factors that determine presence in individual 
immersive virtual environments. However, a strong sense of social presence is also 
believed to overcome deficiencies in the virtual environment in terms of the technical 
limitations or lack of sensory immersion (Lombard and Ditton 1997). Being a multi-
user virtual environment designed to support collaborative activities, a collaborative 
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virtual environment provides communication tools to facilitate collaborative activities 
(Churchill and Snowdon 1998).  It is proposed that the sense of presence in a 
collaborative virtual environment will be increased by fostering interactions with the 
environment in which alterations of the environment caused by actions of one 
participant are clearly perceived by the other participants (Durlach and Slater 2000). 
 
2.2 Presence 
This section gives a brief review of presence literature. The theoretical and 
technological aspects of presence that contribute to our research are reviewed.  
 
2.2.1 Presence Theories 
Presence research has received a lot of attention in the recent past. The following 
section examines the past research and draws upon the presence theories to 
understand the concept of presence, telepresence and social presence.  
 
The research on presence emerges from multiple disciplines, such as communication, 
virtual reality, computer science, and psychology. However, the lack of a unified 
conceptualization makes it difficult to communicate among researchers from different 
fields (Lee 2004). In this study, presence is recognized as a multidimensional concept 
(Lombard and Ditton 1997; Lee 2004), which is broadly defined as “the perceptual 
illusion of non-mediation” (Lombard and Ditton 1997). Non-mediated experience 
means that the experience is experienced without any technology in the way.  
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Lombard and Ditton (1997) identify six interrelated but distinct conceptualizations of 
presence, exhibiting the multidimensionality of presence. Ijsselsteijn et al. (2000) 
later groupe them into two broad categories: physical presence and social presence. 
Physical presence refers to the “sense of being there”; while social presence refers to 
the sense of being together with other people or social entities (Biocca et al. 2003). 
According to Khalifa and Shen (2004), for mediated environments, such as TV or 
computer-based environment, telepresence is the more specific term that is used for 
physical presence. In prior literature, presence was recognized as consisting of two 
different yet complementary dimensions: telepresence and social presence (Biocca 
1997; Biocca et al. 2003; Heeter 1992; Buxton 1993). Telepresence characterizes the 
illusion of being physically present in the mediated environment (Lombard and 
Ditton 1997; Sheridan 1992, 1996; Steuer 1992; Zeltzer 1992; Slater and Usoh 1993; 
Witmer and Singer 1994, 1998; Schloerb 1995). Social presence refers to the degree 
to which a medium allows a user to establish personal connection with other users 
(Short et al. 1976). 
 
2.2.1.1 Telepresence 
The concept of telepresence has long been around since certain areas of the industry 
started to design remote control systems and industrial robots. The term was coined 
by Minsky in 1980, and refers to an operator’s sense of being somehow physically 
present at a remote location during the telemanipulation of real objects. In the 
literature, many older definitions are based on such teleoperation (human 
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manipulation of elements of a remote environment) context (Sheridan 1992; Heeter 
1992; Held and Durlach 1992). However, the roots of telepresence are not so 
constrictive. Despite early applications in teleoperation in industrial field, 
telepresence is now widely utilized in a number of fields like e-marketing, tele-
learning, tele-conferencing etc. With the increasing and far-ranging applications in 
various fields, the boundary of telepresence has extended. Telepresence is defined as 
a mental state in which a user feels physically present within the virtual environment 
(Draper et al. 1998; Witmer and Singer 1998; Kim and Biocca 1997; Slater and 
Wilbur 1997; Steuer 1992).  
 
In e-commerce context, the role of telepresence on consumer attitude and behavior 
has begun to be investigated. Hoffman and Novak (1996a) recognize telepresence an 
important antecedent of flow experience, which significantly affects online 
consumer’s cognitive responses and exploratory behavior. Telepresence is also 
posited to provide the medium that bridges the gap between information 
representation and direct product experience, consequently resulting in positive 
impact on persuasion and consumer learning (Jeandrain 2001a; Klein 2002; Li et al. 
2001, 2002, 2003). Through a series of studies on online advertising, Li et al. (2001, 
2002, 2003) argue that online advertising which offers consumer immersive virtual 
product experience enhances consumer learning, and positively affects consumer’s 
product knowledge, brand attitude and purchase intention. 
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2.2.1.2 Social Presence 
Social presence refers to the degree to which a medium allows a user to establish 
personal connection with other users (Short et al. 1976). Social presence theory posits 
that social presence is inherent in a communication medium, and thus a certain 
medium has higher social presence than others. With the increasing ability to 
facilitate understanding, connection, involvement and interaction among online users, 
or between online users and computer agents, e-commerce websites are conveying 
increasing degree of social presence. 
 
Social presence is dependent not only on the words involved in the communication 
but also on the full range of verbal and nonverbal cues, and the communication 
context (Rice 1992). A higher level of presence in a medium confers the attributes of 
being more sociable, more personal, more sensitive, and warmer. Short et al. (1976) 
emphasize the need for social presence, i.e. the quality of the communication medium 
that is required to understand person-to-person communications. Social presence has 
been included in the research on web-based communications as a central construct in 
explaining important determinants of user attitude and behavior. 
 
A major factor of failure e-commerce websites is ignoring important requirements 
that result from human, cultural and social factors (Andreou et al. 2002). Social 
presence has been argued to facilitate persuasion and sales (Fogg and Tseng 1999; 
Moon 1998). Recent work by Biocca et al. (2003) argues that the level of satisfaction 




Presence is a subjective perception of the virtual environment, and depends on the 
technological characteristics of the media. The determinants of presence have long 
been investigated in the literature. Most of the past studies focus on the technological 
features of the media (Ijsselsteijn et al. 2000). Steuer (1992) conceptualizes the 
technological features into two constructs, i.e. interactivity and vividness. Lombard 
and Ditton (1997) provide a comprehensive review of technological features 
influencing presence. Most prior studies recognize interactivity as an important 
determinant of presence. 
 
However, interactivity is a complex and multidimensional concept (Lombard and 
Synder-Duch 2001). In the literature, two primary approaches were employed to 
conceptualize interactivity. From the technology perspective, interactivity is 
recognized as the characteristics of a medium (Steuer 1992), and is defined as “the 
extent to which users can participate in modifying the form and content of a mediated 
environment in real time.” From the interpersonal communication perspective, 
interactivity is defined as “the extent to which messages in a sequence relate to each 
other, and especially the extent to which later messages recount the relatedness of 
earlier messages” (Rafaeli and Sudweeks 1997). Both of the two perspectives shed 
light on an important aspect of interactivity. Hoffman and Novak (1996a) further 
identify two levels of interactivity: machine interactivity and person interactivity. 
Machine interactivity refers to the extent to which users can participate in modifying 
 17
the form and content of a mediated environment in real time. Person interactivity 
refers to interactivity between people that occurs through a medium.  
 
In virtual reality research, a number of studies investigate machine interactivity in the 
form of object interactivity (Li et al. 2001, 2002, 2003; Jiang and Benbasat 2003, 
2004-5). Object interactivity allows the user to directly manipulate objects in a virtual 
world (Schlosser 2003). In individual immersive virtual environment, interactivity is 
limited to affecting virtual objects. In collaborative virtual environment, users may 
interact with both objects and their partners. In the context of virtual collaborative 
shopping, interactivity consists of both object interactivity and personal interactivity. 
The process of interaction cannot be understood fully from any of the components 
alone. Note that telepresence applies to interactivity with a medium, and social 
presence applies to interactivity through a medium. It is pertinent to distinguish 
between object interactivity and person interactivity, and investigate their effects on 
telepresence and social presence respectively. The simultaneous consideration of the 









Chapter 3 Research Model and Hypotheses 
This chapter provides the theoretical foundation for this study. A research model is 
built linking the independent and dependent variables. Research hypotheses will then 
be formulated. 
 
3.1 Research Model 
The collaborative virtual environment (CVE) literature recognizes presence an 
essential factor distinguishing CVE technology. To develop a better understanding of 
the effects of presence in virtual collaborative shopping context, we conceptualize 
telepresence and social presence as separate constructs as they are distinct subjective 
feelings that can be experienced within the same web-base application.  
 
The virtual reality literature indicates a conceptualization of interactivity focusing on 
user-machine interactions rather than user-user interactions (Liu and Shrum 2002). 
Note that the essence of a collaborative environment is the idea to get together on the 
web. We further modify a more relevant framework to operationalize the construct of 
interactivity by distinguish between object interactivity and person interactivity. We 
attempt to investigate their effects respectively. 
 
 In this study, the independent variables are object interactivity and person 
interactivity. The dependent variables are telepresence, social presence, satisfaction, 
and purchase intention. According to the research model proposed to be tested 
(Figure 3.1), object interactivity affect telepresence, while personal interactivity affect 
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both telepresence and social presence. Both telepresence and social presence 




Figure 3.1 Research Model 
 
3.1.1 Independent Variables 
3.1.1.1 Object Interactivity 
As mentioned earlier, interactivity in a collaborative virtual environment can not be 
fully understood from object interactivity or personal interactivity alone. The 
simultaneous consideration of the two levels of interactivity is important. However, 
object interactivity and person interactivity may affect telepresence and social 
presence differently. Object interactivity facilitates direct manipulation of objects in a 
virtual world. Consumers directly manipulate the virtual objects in the computer-
mediated world, and the objects respond as if the events are occurring in the physical 
world (Gerrig and Prentice 1996). The role of object interactivity in the formation of 
















proposed that the “as if” responding of the virtual objects may cause immersion into 
the virtual world (Schlosser 2003).  
 
3.1.1.2 Person Interactivity 
Interactivity may take place in object interactivity situation and person interactivity 
situation. As the very basic requirement of any kind of collaborative activity is to 
exchange information between collaborators, a collaborative virtual environment 
implies a certain degree of person interactivity. Person interactivity fosters the sense 
of social presence through the availability of channels allowing for communication 
and understanding (Dholakia et al. 2001). Person interactivity also helps to create the 
sense of telepresence. To induce a sense of telepresence, “placing more than one 
person in a virtual world may be an easy way” (Heeter 1992).  
 
3.1.2 Dependent Variables 
3.1.2.1 Telepresence 
The general goal of all virtual environments is to create a sense of presence (Tromp 
1995; Slater and Wilbur 1997). A collaborative virtual environment has the same 
structure as the standalone virtual environment, but includes support for multiple 
users within the environment (Hickey 2005). Therefore, telepresence is an essential 
feature of collaborative virtual environments. In virtual reality context, object 
interactivity is recognized as an important determinant of telepresence. The positive 
impact of telepresence on consumer attitude and behavior has been widely reported.  
In the context of collaborative shopping, the role of person interactivity on the 
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formation of telepresence and the impacts of telepresence on consumer behavior 
deserve further investigation. 
 
3.1.2.2 Social Presence 
Presence in collaborative virtual environments can be classified into telepresence and 
social presence (Casanueva and Blake 2000). Experiencing one’s own presence as 
well as the presence of other participants plays a critical important role in 
collaborative virtual environments (Ijsselsteijn and Riva 2003). Telepresence and 
social presence are distinct feelings that can be perceived in the same application. 
Therefore, it is important to distinguish between them and investigate their 
antecedents and consequences respectively. Extant studies on presence mainly focus 
on telepresence. In our research context, the importance of social presence equals that 
of telepresence. Note that social presence has been employed as a central construct in 
explaining online attitude and behavior (Khalifa and Shen 2004). It is pertinent to 
incorporate the role of social presence into our study. 
 
3.1.2.3 Satisfaction 
In marketing research, satisfaction refers to the extent to which consumers are happy 
with the products and services provided by a business. The literature indicates that 
consumer satisfaction play a key role in formulating the purchase intention (Devaraj 
et al. 2001). In our research context, satisfaction reflects the value of the collaborative 
shopping environment in facilitating joint shopping activity. In the literature, both 
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telepresence and social presence were found to be a strong predictor of user 
satisfaction (Cranford 1996; Gunawerda and Zittle 1997).  
 
3.1.2.4 Purchase Intention 
Purchase behavior has long been the focus of marketing research. Purchase intention 
is the expressed likelihood of purchasing a product. It is often used to anticipate the 
purchase behavior. The relationship between purchase behavior and purchase 
intention is the most understood by the Theory of Reasoned Action formulated by 
Ajzen and Fishbein (1980) (Volk 2001).  
 
3.1.3 Controlled Variables 
In this study, some individual and product characteristics are not manipulated for 
investigation. Individual characteristics such as gender, age, education, computer 
skills, online shopping experience, product familiarity, instant messenger-related 
knowledge, co-browsing-related knowledge, and interpersonal influence 
susceptibility are controlled by randomization of subjects. Product characteristic such 
as model that is not relevant to the interest of study is also controlled. The following 
table (Table 3.1) lists the controlled variables and the measures adopted to ensure 






Category Controlled Variable Control Measure 
Gender Randomization of Subjects 
Age  
Education  
Computer Skills  
Online Shopping Experience  
Product Familiarity  
Instant Messenger-related Knowledge  
Co-browsing-related Knowledge  
Individual 
Characteristics 
Interpersonal Influence Susceptibility  
Product 
Characteristics Model Consistency of Variable 
Table 3.1 Controlled Variables 
 
3.2 Research Hypotheses 
3.2.1 Interactivity  
The positive impact of interactivity on presence has long been investigated in the 
literature. Interactivity in the form of machine interactivity has been widely 
recognized as an important determinant of telepresence (Steuer 1992; Lombard and 
Ditton 1997). The positive relationship between machine interactivity and 
telepresence has also been validated in the context of e-commerce (Klein 2002). In 
the recent past, object interactivity as an important form of machine interactivity has 
received considerable attention from IS researchers. Object interactivity is argued to 
evoke vivid mental images (Schlosser 2003), and enhance perceived diagnosticity and 
consumers perceptions of flow (Jiang and Benbasat 2003, 2004-5). A number of 
empirical studies have validated the positive impact of object interactivity on 
telepresence (Li et al. 2002, 2003). Therefore, we hypothesize that:  
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H1: Object interactivity is positively related with telepresence in virtual collaborative 
shopping.  
 
Interactivity in the form of person interactivity is also argued to have positive impact 
on telepresence. Research in collaborative virtual environment indicates that users are 
able to enhance the sense of telepresence by interacting with other users in the 
environment (Hickey 2005). Khalifa and Shen (2004) empirically verify the positive 
impact of person interactivity on telepresence in the context of virtual communities. 
Therefore, we hypothesize that:  
H2: Person interactivity is positively related with telepresence in virtual collaborative 
shopping.  
 
Person interactivity is believed to have a positive relationship with social presence 
(Williams and Rice 1983). It helps create the sense of social presence through the 
availability of channels allowing for communication and understanding (Dholakia et 
al. 2001). Social interaction is reported to foster the sense of social presence in virtual 
environments (Gunawardena 1995; Tammelin 1998; Tu 2002). The positive 
relationship is empirically validated in the context of virtual community by Khalifa 
and Shen (2004). Therefore, we hypothesize that:  
H3: Person interactivity is positively related with social presence in virtual 




The presence literature indicates a positive impact of telepresence on people’s 
attitudes and behavior (Kim and Biocca 1997). Telepresence is reported to result in 
enhanced memory and persuasion (Klein 2002), and exploratory consumer behavior 
(Jeandrain 2001b). According to Hoffman and Novak (1996a), telepresence facilitates 
a state of flow, resulting in positive affect and autotelic experience. Telepresence is 
proposed to induce positive feelings like arousal, affect and enjoyment (Lombard and 
Ditton 1997; Kim and Biocca 1997). Li et al. (2002, 2003) empirically validate that 
telepresence facilitates consumer learning and leads to favorable attitude and 
purchase intention. Lee et al. (2003) also report positive effects of telepresence on 
consumer attitude. Therefore, we hypothesize that:  
H4: Telepresence is positively related with satisfaction in virtual collaborative 
shopping.  
 
The influence of social presence on satisfaction in online environments is also widely 
reported in the literature. Social presence is recognized as a significant factor in 
improving satisfaction (Hackman and Walker 1990). Gunawardena and Zittle (1997) 
empirically validate that social presence is a strong predictor of user satisfaction. 
Rourke et al. (2001) also verify that social presence strongly predicts user satisfaction 
in online environment. Collaborative virtual environments aim at facilitating 
connection and collaboration between online users. A higher level of social presence 
the environments convey, the more favorable user attitudes will be. Therefore, we 
hypothesize that:  
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H5: Social presence is positively related with satisfaction in virtual collaborative 
shopping.  
 
3.2.3 Purchase Intention 
The relationship between satisfaction and purchase intention has been widely reported. 
The literature recognizes consumer satisfaction a key factor in formulating the 
purchase intention (Devaraj et al. 2001).  As satisfaction reflects subjective evaluation 
of products or services, there is a strong positive relationship between satisfaction and 
purchase intention (Bienstock and DeMoranville 1994; Cronin and Taylor 1992). 
Therefore, we hypothesize that:  













Chapter 4 Research Methodology 
This chapter discusses the research methodology for this study. It describes the 
experimental design as well as the manipulation of the independent variables. The 
methods used to measure the variables are also discussed. 
 
4.1 Experimental Design 
The study was designed as a 2 (object interactivity) × 2 (person interactivity) factorial 
design. The primary objective of this experiment is to test whether delivering the 
same product information via different levels of object interactivity and person 
interactivity influences consumer’s satisfaction and purchase intention. Object 
interactivity and person interactivity were both manipulated between subjects. A total 
of 200 subjects participated successfully in the experiment with 50 subjects in each 
cell. Table 4.1 summarizes the experimental design for this study. 
 
 Low Object Interactivity 
(LOI) 
High Object Interactivity 
(HOI) 
Low Person Interactivity 
(LPI) Condition 1 Condition 2 
High Person Interactivity 
(HPI) Condition 3 Condition 4 
Table 4.1 Experimental Design 
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4.2 Independent Variables 
4.2.1 Object Interactivity 
The level of object interactivity was varied as either presenting 3-D static image of 
product only, or presenting product demonstration that allowed direct manipulation. 
Subjects in the low object interactivity condition were presented with static images of 
product, while subjects in the high object interactivity condition could acquire 
product information in an interactivity way. They were provided with a product 
demonstration. They could press the buttons on the camera with their pointer to try 
the camera and view it from different angles. The digital camera would respond to 
subjects’ inputs by changing the display. The measurement of object interactivity was 
adapted and modified from Jiang and Benbasat (2003) (See Appendix A). 
 
4.2.2 Person Interactivity 
Person interactivity in this experiment was operationalized as either having co-
browsing tool or without co-browsing tool. As the very basic requirement of any kind 
of collaborative activity is to communicate, a “Chat” tool was provided in both low 
and high person interactivity conditions for the purpose of connection and 
communication. Subjects were informed that real time communication via text could 
be conducted through the “Chat” tool provide by the collaborative shopping function. 
 
However, in addition to the “Chat” tool, a co-browsing tool was incorporated in the 
high person interactivity condition. Co-browsing tools allow easy sharing of web-
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based information. Internet users can navigate the web and synchronize the browsers 
of other users. For example, through the use of NetMeeting 3, participants can view 
and take control of the other’s browser. In our experiment, subjects in high person 
interactivity condition were provided with a “Dual Screen Shared Browser” where 
two browsers were open side by side. The subjects were informed that through the 
“Dual Screen Shared Browser” they could view what the other was browsing, and 
take control of other’s browser by double-clicking on it (See Appendix B). 
 
Dijk (1999) defines four levels of interactivity, namely two-sided or multilateral 
communication, synchronicity, control and understanding as dimensions of space, 
time, behavior and a mental dimension respectively. They apply to interactivity 
between human beings and media, as well as between human beings by means of 
media. The co-browsing tool improves person interactivity through enhancing the 
above mentioned four levels of interactivity, especially synchronicity, control, and 
understanding. Four items were developed to measure person interactivity (See 
Appendix A). Items were pilot tested to ensure content validity. 
 
4.3 Dependent Variables 
Telepresence, social presence, satisfaction, and purchase intention were the dependent 
variables measured in this study. Literature review was conducted to ensure the 




For the measurement of telepresence, we adapted the instrument developed by Kim 
and Biocca (1997) and validated by several studies (Coyle and Thorson 2001; Novak 
et al. 2000; Klein 2002; Khalifa and Shen 2004). We modified the items according to 
our research context. Five items were used to measure this construct (See Appendix 
A).  
 
4.3.2 Social Presence 
For social presence, we adapted the instrument developed by Short et al. (1976) and 
validated by several studies (Biocca et al. 2003; Venkatesh and Johnson 2002; 
Khalifa and Shen 2004). In addition, one item was adapted from Gunawardena and 
Zittle (1997) for this study. Modifications were made according to our research 
context. Five items were used to measure this construct (See Appendix A).  
 
4.3.3 Satisfaction 
As for satisfaction, an established five-item scale was used to assess subjects’ self-
reported satisfaction. The scale was developed to measure a consumer’s degree of 
satisfaction with some stimulus (Crosby and Stephens 1987; Eroglu and Machleit 
1990) (See Appendix A). 
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4.3.4 Purchase Intention 
For the measurement of purchase intention, an established four-item scale (Bearden et 
al. 1984) was used to measure the likelihood that subjects would purchase the product. 
The items were modified according to our research context (See Appendix A). 
 
4.4 Controlled Variables 
Individual characteristics such as gender, age, education, computer skills, online 
shopping experience, product familiarity, instant messenger-related knowledge, co-
browsing-related knowledge, and interpersonal influence susceptibility are controlled 
by randomization. This helped to control for possible confounding effects due to 
differences in individual characteristics. Product characteristic such as camera model 
was controlled by keeping the model the same in all of the experimental treatments. 
This would ensure consistency of variable so that differences in outcomes can be 
fully attributed to the manipulated variable. 
 
An established eight-item scale was used to assess subjects’ interpersonal influence 
susceptibility (Bearden et al. 1989). The scale was developed to measure the degree 
to which a person expresses the need to identify with others and a willingness to 
confirm to their expectations about purchase decisions (See Appendix A). 
 
In order to validate the scales used in our study, an item sorting procedure was used. 
Eight Ph.D students in Department of Information Systems, SoC, NUS were required 
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to place the items into categories. Only items that were sorted correctly by the 
majority of the raters were retained for further analysis. 
 
 
4.5 Experimental Details 
4.5.1 Subjects 
A total of 200 subjects successfully completed the online experiment. Subjects were 
undergraduate and graduate students from School of Computing, NUS. Among the 
student subjects, 70 (35%) were female and 130 (65%) were male. Forty-two were 
graduate students, the rest were undergraduate. Each subject was randomly assigned 
to an experimental treatment. The subjects stood a chance to win NTUC voucher for 
their participation. 
 
4.5.2 Design of Experiment Website 
In our study, digital camera was selected as the product category in a collaborative 
shopping setting, i.e. online discussion tool was provided. Four versions of the 
website were created, one for each experimental condition. Four experimental 
conditions are: 1) static image; no shared browser, 2) product demonstration allowing 
direct manipulation; no shared browser, 3) static image; shared browser, and 4) 
product demonstration allowing direct manipulation; shared browser. The 
collaborative shopping scenario is descriptive in terms of person interactivity. 
Subjects were instructed the functions of the “Chat” tool and co-browsing tool, but 
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they could not actually use them. However, for object interactivity, subject could 
directly manipulate the digital camera in high object interactivity condition (See 
Appendix B for screenshots of all four experimental conditions).  
 
4.5.3 Experimental Procedures 
An email inviting participation was sent to all undergraduate and graduate students in 
School of Computing, NUS. As an incentive, subjects were offered a chance to win 
$50 NTUC voucher for their participation. The email contained a link to our 
experimental website. Upon launching the experimental website, subjects were 
briefed about the purpose of the experiment and the instructions. Subjects clicked on 
the “Enter” button to begin the experiment. They were randomly assigned to one of 
the four experimental conditions where a respective collaborative shopping scenario 
was presented. Subjects were asked to read the collaborative shopping scenario 
carefully. Subjects in high object interactivity condition were asked to directly 
manipulate the digital camera online. After surfing, subjects were asked to complete a 
questionnaire on the dependent measures (i.e. telepresence, social presence, 
satisfaction, and purchase intention) and the background information (i.e. gender, age, 
education, computer skills, online shopping experience, product familiarity, instant 






Chapter 5 Data Analyses 
5.1 Manipulation Check and Control Check 
5.1.1 Manipulation Check 
In order to verify that the manipulation of object interactivity was effective, self-
reported data was collected on perceived object interactivity. Results showed that the 
difference between high object interactivity (HOI) and low object interactivity (LOI) 
conditions were significant (OI Low = 3.81 versus OI High = 5.18, t = -8.60, p < .001).  
 
Two questions about person interactivity were asked for the purpose of manipulation 
check. Results indicate significant difference between high person interactivity (HPI) 
and low person interactivity (LPI) conditions (PI Low = 4.24 versus PI High = 5.32, t = -
9.36, p < .001). 
 
Subjects’ responses to the manipulation check questions suggesting that the 
manipulations were effective on creating the required virtual collaborative shopping 















 t-value Sig. 
Object 
Interactivity 
LOI-HOI -8.599 .000 







 t-value Sig. 
Person 
Interactivity 
LPI-HPI -9.358 .000 
Table 5.1 Manipulation Check 
 
5.1.2 Control Check 
Control checks were performed with regard to subject’s demographic characteristics 
(i.e., gender, age and education), computer skills, online shopping experience, 
product familiarity, instant messenger-related knowledge, co-browsing-related 
knowledge, and interpersonal influence susceptibility. Several one-way ANOVA tests 
were performed to confirm that the random assignment of subjects to the four 
experimental conditions was successful. There were no significant differences among 
the four experimental conditions in terms of gender (F = 0.962, p = ns), age (F = 
0.821, p = ns), education (F = 0.250, p = ns), computer skills (F = 1.216, p = ns), 
online shopping experience (F = 1.848, p = ns), product familiarity (F = 1.298, p = 
ns), instant messenger-related knowledge (F = 2.019, p = ns), co-browsing-related 
knowledge (F = 1.965, p = ns), and interpersonal influence susceptibility (F = 0.690, 
p = ns). Table 5.2 reports the results of control check. 
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  Sum of Squares df 
Mean 
Square F Sig.
Between Groups .660 3 .220 .962 .412
Within Groups 44.840 196 .229  
Gender 
Total 45.500 199   
Between Groups .735 3 .245 .821 .483
Within Groups 58.460 196 .298  
Age 
Total 59.195 199   
Between Groups .175 3 .058 .250 .861
Within Groups 45.780 196 .234  
Education 
Total 45.955 199   
Between Groups 2.594 3 .865 1.216 .305
Within Groups 139.375 196 .711  
Computer Skills 
Total 141.969 199   
Between Groups 14.920 3 4.973 1.848 .140
Within Groups 527.560 196 2.692  
Online Shopping 
Experience 
Total 542.480 199   
Between Groups 4.256 3 1.419 1.298 .276
Within Groups 214.231 196 1.093  
Product Familiarity 
Total 218.487 199   
Between Groups 5.950 3 1.983 2.019 .113
Within Groups 192.530 196 .982  
Instant Messenger-
related Knowledge 
Total 198.480 199   
Between Groups 15.485 3 5.162 1.965 .121
Within Groups 514.810 196 2.627  
Co-browsing-
related Knowledge 
Total 530.295 199   
Between Groups 3.098 3 1.033 .690 .559
Within Groups 293.322 196 1.497  
Interpersonal 
Influence 
Susceptibility Total 296.420 199   
Table 5.2 Control Check 
 
5.2 Model Testing 
To test the impact of object interactivity and person interactivity on telepresence, a 2 
(object interactivity) × 2 (person interactivity) analysis of variance (ANOVA) was 
conducted with telepresence as the dependent variable (Table 5.3). This yielded a 
significant main effect for both object interactivity (F = 2.128, P < .05) and person 
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interactivity (F = 3.543, P < .05). However, the interaction effect between object 
interactivity and person interactivity was not significant (F = 1.262, P > .05). 
 
Similarly, to test the impact of object interactivity and person interactivity on social 
presence, a 2 (object interactivity) × 2 (person interactivity) analysis of variance 
(ANOVA) was conducted with social presence as the dependent variable (Table 5.3). 
Results show a significant main effect for person interactivity (F = 3.751, P < .05). 
However, there was no significant effect for object interactivity (F = 1.573, P > .05). 
The interaction effect between object interactivity and person interactivity was not 









Object Interactivity (OI) 33.566 18 1.865 2.128 .011
Person Interactivity (PI) 49.672 16 3.105 3.543 .000
Telepresence 
OI × PI 85.167 77 1.106 1.262 .145
Object Interactivity (OI) 16.858 18 .937 1.573 .085
Person Interactivity (PI) 35.736 16 2.234 3.751 .000
Social 
Presence 
OI × PI 46.692 77 .606 1.018 .465
Table 5.3 Analysis of Variance 
 
The research model was tested using Partial Least Squares (PLS), a second-
generation causal modeling statistical technique. PLS possesses many advantages 
over traditional statistical methods. First, it is not contingent upon data having 
multivariate normal distributions and interval scales (Fornell and Bookstein 1982). 
This makes PLS suitable for handling manipulated constructs. Second, PLS has the 
ability to simultaneously test the measurement model and the structural model. This 
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will provide a more complete analysis for the inter-relationships in the model. Third, 
PLS has the “ability to model latent constructs with small to medium sample sizes” 
(Chin et al. 2003) like ours. Finally, it is generally more appropriate for testing 
theories in the early stages of development (Fornell and Bookstein 1982). As this 
study is an early attempt to advance a theoretical model in the context of virtual 
collaborative shopping, PLS is chosen for data analysis in this study. 
 
5.2.1 Measurement Model  
The measurement model of PLS is evaluated by examining the convergent (Cook and 
Campbell 1979) and discriminant validity (Campbell and Fiske 1959) of the research 
instrument. In PLS, three tests are used to determine the convergent validity of 
measured constructs: reliability of questions, the composite reliability of constructs, 
and the average variance extracted by constructs. Table 5.3 presents an assessment of 
the measurement model. Given that all questions had reliability scores about 0.5, and 
most questions had reliability scores above 0.707 (Chin 1998), the questions 
measuring each construct had adequate reliability. Composite reliability of constructs 
with multiple indicators exceeded Nunnally’s (1978) criterion of 0.7 while the 
average variances extracted for these constructs were all above 50 percent. 
Cronbach’s alphas were also higher than 0.7. These result of the convergent validity 














Object Interactivity_1 OI 0.9353 0.9301 .8872 0.8163
Object Interactivity_2  0.9273  
Object Interactivity_3  0.8451  
Person Interactivity_1 PI 0.5826 0.8316 .7304 0.5575
Person Interactivity_2  0.7024  
Person Interactivity_3  0.8434  
Person Interactivity_4  0.8283  
Telepresence_1 TP 0.7413 0.8913 .8484 0.6218
Telepresence_2  0.8351  
Telepresence_3  0.7608  
Telepresence_4  0.8140  
Telepresence_5  0.7877  
Social Presence_1 SP 0.7794 0.8804 .8304 0.5968
Social Presence_2  0.8421  
Social Presence_3  0.6993  
Social Presence_4  0.7122  
Social Presence_5  0.8193  
Satisfaction_1 SAT 0.8712 0.9430 .9232 0.7678
Satisfaction_2  0.9084  
Satisfaction_3  0.8810  
Satisfaction_4  0.8681  
Satisfaction_5  0.8516  
Purchase Intention_1 PINTN 0.9235 0.9423 .9164 0.8038
Purchase Intention_2  0.9320  
Purchase Intention_3  0.9214  
Purchase Intention_4  0.8029  
Table 5.4 Psychometric Properties of the Measurement Model 
 
To ensure discriminant validity, the squared correlations between constructs (their 
shared variance) should be less than the average variance extracted for a construct. 
Table 5.4 reports the results of discriminant validity, which is checked by comparing 















Interactivity 0.9035      
Person 
Interactivity 0.171 0.7467     
Tele- 
Presence 0.298 0.300 0.7885    
Social 
Presence 0.227 0.507 0.451 0.7725   
Satisfaction 
 0.411 0.434 0.430 0.642 0.8763  
Purchase 
Intention 0.279 0.332 0.444 0.551 0.638 0.8965 
Table 5.5 Discriminant Validity of Constructs 
 
5.2.2 Structural Model 
With assurance of good psychometric properties in the measurement model, bootstrap 
resampling was performed on the structural model to examine its explanatory power 
and the significance of the hypothesized paths.  Figure 5.1 presents the PLS results. 
 
 



















*Significant at 1% level of significance 
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The explanatory power of the structural model was determined based on the amount 
of variance in the endogenous constructs for which the model could account. Our 
model could explain 44 percent of the variance of satisfaction and 40 percent of the 
variance of purchase intention. 
 
Hypotheses were tested at the 1% significance level. Each hypothesis corresponded to 
a path in the structural model. Jackknifing techniques were used to obtain the 
corresponding t-value in order to assess the significance of the path coefficients.  
 
Object interactivity was a significant predictor for telepresence (H1). Person 
interactivity was a significant predictor for both telepresence (H2) and social presence 
(H3). The path coefficient from person interactivity to social presence was stronger (t 
= 9.3031, p < 0.01) than that of personal interactivity to telepresence (t = 3.3479, p < 
0.01). Both telepresence (H4) and social presence (H5) were significant predictors of 
satisfaction. Results showed that the effect of social presence on satisfaction had a 
stronger path coefficient (t = 8.8959, p < 0.01) than telepresence (t = 2.8773, p < 
0.01). The hypothesized positive relationship of satisfaction as predictor for purchase 
intention was significant. Table 5.5 summarizes the results of hypotheses testing.  
Hypothesis (path) Path Coefficient t-Value Supported
a
H1: Object Interactivity → Telepresence 0.2550 3.4679* Yes 
H2: Person Interactivity → Telepresence 0.2560 3.3479* Yes 
H3: Person Interactivity → Social Presence 0.5070 9.3031* Yes 
H4: Telepresence → Satisfaction 0.1760 2.8773* Yes 
H5: Social Presence → Satisfaction 0.5630 8.8959* Yes 
H6: Satisfaction → Purchase Intention 0.6380 11.7383* Yes 
                                                                                                                                           aAt 1% level of significance 
Table 5.6 Results of Hypothesis Testing                                
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Chapter 6 Discussion and Implications 
This chapter interprets the results of the data analysis. It discusses the significance of 
the results found for the dependent variables. Implications of the research results will 
also be discussed. 
 
6.1 Discussion of Results 
The results of data analyses show significant impact of object interactivity on 
telepresence. The finding concurred with the view of Steuer (1992) that “the extent to 
which users can participate in modifying the form and content of a mediated 
environment in real time” is a significant determinant of telepresence.  
 
The results reveal significant impacts of person interactivity on both telepresence and 
social presence. This finding largely confirmed with the intuitive belief that the 
medium that facilitates connection, communication, and understanding between 
online users conveys higher degree of social presence. The finding was also 
congruent with the view that users are able to enhance the sense of telepresence by 
interacting with other users in the environment (Hickey 2005). Furthermore, the path 
coefficient from person interactivity to social presence was stronger (t = 9.3031, p < 
0.01) than that of personal interactivity to telepresence (t = 3.3479, p < 0.01).  In 
presence literature, a wide range of factors determining telepresence have been 
investigated. Technological features that positively affect telepresence are 
conceptualized in to two dimensions: interactivity and vividness (Steuer 1992). 
Person interactivity reflects only one dimension of the telepresence determinants, yet 
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it is a major determinant of social presence. Therefore, the path coefficient from 
person interactivity to telepresence is lower than the path coefficient from person 
interactivity to social presence. 
 
The results from this study show significant impact of telepresence and social 
presence on satisfaction. Results showed that the effect of social presence on 
satisfaction had a stronger path coefficient (t = 8.8959, p < 0.01) than telepresence (t 
= 2.8773, p < 0.01).  The plausible explanations of this difference could be the 
following:  
 
First, the literature indicates both interactivity and vividness as major determinants of 
telepresence. In our study, we looked at only one dimension, i.e. interactivity. A 
possible consequence was that the level of telepresence subjects perceived in this 
study was relatively low. Therefore, the impact of telepresence on satisfaction was 
not as strong as that of social presence. 
 
Second, our experiment was conducted online. Subjects were encouraged to 
participate actively in this experiment. For subjects in high object interactivity 
condition, they were required to manipulate the product demonstration online. 
However, the perceived sense of telepresence largely depended on how actively the 
subjects participated. Therefore, the outcome is very likely to be a result of examining 
this phenomenon in our experiment setting. 
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Finally, the collaborative shopping scenarios were designed to facilitate joint 
shopping activities. Subjects might favor social presence over telepresence in our 
research context. These results provide strong support for our differentiation between 
telepresence and social presence. However, the finding is significant as it provides an 
initial confirmation of the role of telepresence and social presence in the formation of 
satisfaction. 
 
Results indicate satisfaction as predictor for purchase intention. The findings show 
that satisfaction significantly influences the purchase intention. Therefore, we are sure 
that satisfaction will indeed affect the consumers’ online purchase intention to a 
certain extent. 
 
6.2 Implications for Practice and Research 
This study is one of the first attempts to study the effects of interactivity and presence 
in the context of virtual collaborative shopping. Our results revealed significant 
impacts of object interactivity and person interactivity on the formation of presence. 
Both telepresence and social presence are essential factors in the context of 
collaborative shopping as they significantly influence consumer satisfaction, and 
consequently purchase intention. This study takes into account of the social aspects of 
human interaction with technology, and provides guidelines for system designers and 
e-commerce marketers. We argue that the e-commerce websites should incorporate 
more “human-oriented” features to address social needs of online consumers. We 
believe that the incorporation of the features suggested in this study can result in 
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improved performance for the business in terms of consumer satisfaction and sale 
volumes. 
 
By analyzing the virtual collaborative shopping from a social-technological 
perspective, we have identified interactivity and presence as essential factors in the 
context of virtual collaborative shopping. Given that our study is of an exploratory 
nature, our findings are not conclusive and only serve as a foundation for further 
study. Due to the scope and time constraints of the study, many interesting factors 
were not investigated. First, interactivity and vividness are proposed to be factors that 
determine presence. This study investigates the effects of object interactivity and 
person interactivity on the perceived sense of telepresence and social presence. Future 
research could also evaluate the effects of vividness on the formation of presence in 
virtual collaborative shopping context. Our exploratory study provides a useful 
indication of the possible investigations that can be performed. Second, there are a 
number of areas that future research could investigate. For example, there is a need 
for more research on factors that are pertinent in our research context, such as 
perceived usefulness and communication effectiveness. Future research could extend 
this study and examine the effects of the system design features on consumer 
cognitive and affective responses. Third, motivations behind shopping collaboratively 
might be different. Consequently, the social interaction and decision-making 
requirements might be different as well. Future research could be directed towards 
refining the concepts and suggesting a more comprehensive set of design features. 
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Chapter 7 Conclusion 
This chapter concludes the entire study. Contributions and limitations of this study 
are presented.  
 
7.1 Contributions 
Our study makes significant theoretical and practical contributions. On the theoretical 
side, we draw upon a number of theories to develop a model explaining the effects of 
technological features on telepresence and social presence, and the consequent effects 
of telepresence and social presence on consumer attitude and behavior. We 
empirically test the model in the context of virtual collaborative shopping. The results 
confirm the multi-dimensionality of interactivity and users’ perceived sense of 
presence. From the theoretical perspective, the results highlight the importance of the 
conceptual distinction between telepresence and social presence and the necessity of 
the simultaneous consideration of these two types of presence. On the practical side, 
we identify presence a key predictor of consumer satisfaction. Important 
technological features on the formation of presence were identified. Our research 
provides guidelines for system designers and e-commerce marketers.  
 
7.2 Limitations 
This study has several limitations. First, this study has limited generalizability. This is 
a common problem encountered in computer-mediated experiments due to the small 
and convenience sample size (Sudweeks and Simoff 1998). This problem is mitigated 
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to a certain extent with the selection of a relevant shopping scenario that matches the 
subject population. However, attempts to apply the findings of this study to other 
populations must be carried with care and caution. To achieve more generalizable 
findings, the sample should include more diverse group of people, and the study 
should be replicated with various product types (e.g., products with a different level 
of involvement). 
 
Second, this study suffers from the problem of limited realism. Like many other 
laboratory experiments, this study utilizes a contrived setting to achieve control over 
independent and extraneous variables. But there is always a lack of correspondence 
between contrived and natural settings. Future research should attempt to examine the 
user perception of telepresence and social presence in real online collaborative 
shopping settings. 
 
Third, the study suffers from the experiment settings. The experiment was conducted 
online. Respondents did not have an opportunity to ask questions if they did not 
understand what they were being asked to do. However, as the instrument was pilot-
tested and the majority of responses were ranked appropriately, we feel that this 
limitation was negligible. 
 
Fourth, the study suffers from the lack of direct experience. The collaborative 
shopping scenario was presented in a descriptive manner, i.e. using static pictures and 
descriptions to demonstrate the collaborative shopping scenario. Subjects in high 
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object interactivity condition could directly manipulate the product online. However, 
subjects could not actually use the collaborative shopping tools shown in the 
experimental scenario (i.e. “Chat” tool and “Co-browsing” tool). Therefore, the 
perceptions subjects reported were more or less based on imagination. There might be 
a lack of correspondence between imagination and direct experience. Future research 
should conduct the experiment in the lab setting or real online collaborative shopping 
settings so that subjects could actually experience person interactivity. This 
alternative design will allow us to see the real impact of person interactivity on 
telepresence and social presence, and the consequent impact of telepresence and 
social presence on consumer attitudes and behavior in virtual collaborative shopping.  
 
7.3 Concluding Remarks 
Shopping is a social activity that people enjoy doing along with friends and close 
ones. This social aspect of shopping has long been recognized in the literature. 
However, research in virtual collaborative shopping has been a recent phenomenon. 
Our study has successfully accomplished the research objectives set forth. It has 
addressed the social and the technical aspects of virtual collaborative shopping. Based 
on the literature review, a research model was developed and empirically tested in the 
virtual collaborative shopping context. Our study enlightens the marketers with 
practical insights. We believe that research on collaborative shopping deserves more 
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Appendix 1: Measurements 
Measures for Dependent Variables 
 
Object Interactivity: Three items were adapted from Jiang and Benbasat (2003). 
 
1. In the scenario, I am able to interact with the product 
2. In the scenario, the product can respond to my input. 
3. In the scenario, I can acquire product information in an interactive way. 
 
Person Interactivity: Four items were created to measure person interactivity. Items 
were developed based on Jan van Dijk (1999). 
 
1. Given this virtual collaborative shopping scenario, I can get instantaneous 
information from my friend. 
2. Given this virtual collaborative shopping scenario, my actions decide the kind 
of experiences I have with my friend. 
3. Given this virtual collaborative shopping scenario, I have a good 
understanding of the context my friend is in. 
4. Given this virtual collaborative shopping scenario, I can adapt to the changes 




















Measures for Independent Variables 
 
Telepresence: Five items were adapted from Kim and Biocca (1997). 
 
1. During the exercise, I forgot that I was in the middle of an experiment. 
2. During the exercise, my body was in the room, but my mind was inside the 
world created by the computer. 
3. The computer-generated world seemed to me “somewhere I visited” rather 
than “something I saw”. 
4. I forgot about my immediate surroundings when I was navigating through the 
exercise 
5. When the computer exercise ended, I felt like I came back to the “real world” 
after a journey. 
 
Social Presence: One item was adapted from Gunawardena and Zittle (1997). The 
other four were adapted from Short et al. (1976). 
 
1. This virtual collaborative shopping scenario is excellent for social interaction. 
2. This virtual collaborative shopping scenario is warm. 
3. This virtual collaborative shopping scenario is personal. 
4. This virtual collaborative shopping scenario is sensitive. 
5. This virtual collaborative shopping scenario is sociable. 
 
Satisfaction: Five items were adapted from Crosby and Stephens (1987) and Eroglu 
and Machleit (1990). 
 
1. Dissatisfied 1----2----3----4----5----6----7    Satisfied 
2. Displeased 1----2----3----4----5----6----7    Pleased 
3. Unfavorable 1----2----3----4----5----6----7    Favorable 
4. Unpleasant 1----2----3----4----5----6----7    Pleasant 
5. I do not like it at all   1----2----3----4----5----6----7    I like it very much 
 
Purchase Intention: Four items were adapted from Bearden et al. (1984) to measure 
the likelihood that subjects would purchase the product. 
   
1. Unlikely 1----2----3----4----5----6----7    Likely 
2. Improbable 1----2----3----4----5----6----7    Probable 
3. Impossible 1----2----3----4----5----6----7    Possible 








Measures for Control Variables 
 
Interpersonal Influence Susceptibility: Eight items were adapted from Bearden et 
al. (1989) to measure the degree to which a person expresses the need to identify with 
others and a willingness to confirm to their expectations about purchase decisions. 
 
1. I rarely purchase the latest fashions until I am sure my friends approve of 
them. 
2. It is important that others like the products and brands I buy. 
3. When buying products, I generally purchase those brands that I think others 
will approve of. 
4. If other people can see me using a product, I often purchase the brand they 
expect me to buy. 
5. I like to know what brands and products make good impressions on others. 
6. I achieve a sense of belonging by purchasing the same products and brands 
that others purchase. 
7. If I want to be like someone, I often try to buy the same brands that they buy. 





1. Compared to average person, I am very familiar with digital cameras. 
2. Compared to average person, I am very knowledgeable about digital cameras. 





1. I am proficient in using computers in general. 
2. I am proficient in surfing online. 
 
Online Shopping Experience 
 
1. I am familiar with online shopping. 
2. I have purchased products for ______ times in online shops. 
 
Instant Messenger-related Knowledge 
 
1. I know a lot about instant messengers. 




1. I know a lot about co-browsing tools. 
2. I have a lot of experience using co-browsing tools. 
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Appendix 2: Experiment Website Screen Shots 













































































































































Appendix 3: Questionnaire 
 
Please indicate, in the spaces provided, the degree to which each statement 
applies to you. Indicate your choice by clicking the appropriate marker. There 
are no right or wrong answers. Some statements are similar to other statements. 
Do not be concerned about this. 
 
1a. In the scenario, I am able to interact with the product. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
1b. In the scenario, the product can respond to my input.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
1c. In the scenario, I can acquire product information in an interactive way. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
2a. Given this virtual collaborative shopping scenario, I can get instantaneous 
information from my friend. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
2b. Given this virtual collaborative shopping scenario, my actions decide the kind of 
experiences I have with my friend. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
2c. Given this virtual collaborative shopping scenario, I have a good understanding of 
the context my friend is in.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
2d. Given this virtual collaborative shopping scenario, I can adapt to the changes of 
the context my friend is in.  
Strongly Disagree  Neutral  Strongly Agree







3a. During the exercise, I forgot that I was in the middle of an experiment. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3b. During the exercise, my body was in the room, but my mind was inside the world 
created by the computer. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3c. The computer-generated world seemed to me “somewhere I visited” rather than 
“something I saw”. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3d. I forgot about my immediate surroundings when I was navigating through the 
exercise. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3e. When the computer exercise ended, I felt like I came back to the “real world” 
after a journey. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
4a. This virtual collaborative shopping scenario is excellent for social interaction. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
4b. This virtual collaborative shopping scenario is warm. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
4c. This virtual collaborative shopping scenario is personal. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
4d. This virtual collaborative shopping scenario is sensitive. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
4e. This virtual collaborative shopping scenario is sociable. 
Strongly Disagree  Neutral  Strongly Agree




5. Given this virtual collaborative shopping scenario, how would you rate your level 
of satisfaction? 
Dissatisfied    Satisfied
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Displeased    Pleased
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Unfavorable    Favorable
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Unpleasant    Pleasant
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
I do NOT like it at all.    I like it very much.
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
6. Given this virtual collaborative shopping scenario, how would you rate your 
probability of purchasing the product? 
Unlikely    Likely
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Improbable    Probable
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Impossible    Possible
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
Uncertain    Certain





Gender ⊙Male ⊙Female   
Education ⊙Undergraduate ⊙ Postgraduate ⊙Others  








Please indicate, in the spaces provided, the degree to which each statement 
applies to you. Indicate your choice by clicking the appropriate marker. There 
are no right or wrong answers. Some statements are similar to other statements. 
Do not be concerned about this.  
 
1a. I am proficient in using computers in general. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
1b. I am proficient in surfing online.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
2a. I am familiar with online shopping. 
 Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
2b. I have purchased products for ______ times in online shops.  
0 ⊙ 1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ More than 5 ⊙ 
 
 
3a. Compared to average person, I am very familiar with digital cameras. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3b. Compared to average person, I am very knowledgeable about digital cameras. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
3c. I need to collect a large amount of additional information before I purchase a 
digital camera. 
Strongly Disagree  Neutral  Strongly Agree












Online synchronous communication tools such as Instant Messengers allow users 
to communicate in real time with others. Popular messaging tools include ICQ, 
AOL Instant Messenger, MSN Messenger, and Yahoo! Messenger etc. How 
would you rate your knowledge and experience with such online synchronous 
communication tools? 
 
4a. I know a lot about instant messengers. 
 Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
4b. I have a lot of experience using instant messengers. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
Co-browsing tools allow easy sharing of Web-based information. Internet users 
can navigate the web and synchronize the browsers of other users. For example, 
through the use of NetMeeting 3, participants can view and take control of the 
other’s browser. How would you rate your knowledge and experience with such 
co-browsing tools? 
 
5a. I know a lot about co-browsing tools. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
5b. I have a lot of experience using co-browsing tools. 
Strongly Disagree  Neutral  Strongly Agree





6a. I rarely purchase the latest fashions until I am sure my friends approve of them.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6b. It is important that others like the products and brands I buy.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6c. When buying products, I generally purchase those brands that I think others will 
approve of. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 84
6d. If other people can see me using a product, I often purchase the brand they expect 
me to buy. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6e. I like to know what brands and products make good impressions on others. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6f. I achieve a sense of belonging by purchasing the same products and brands that 
others purchase. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6g. If I want to be like someone, I often try to buy the same brands that they buy. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
6h. I often identify with other people by purchasing the same products and brands 
they purchase. 
Strongly Disagree  Neutral  Strongly Agree




7a. This virtual collaborative scenario enables me to interact with the product.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
7b. This virtual collaborative shopping scenario enables me to view what my friend is 
browsing.  
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
7c. I have active control over what my friend is browsing in this virtual collaborative 
shopping scenario. 
Strongly Disagree  Neutral  Strongly Agree
1 ⊙ 2 ⊙ 3 ⊙ 4 ⊙ 5 ⊙ 6 ⊙ 7 ⊙ 
 
 
 
